IVandation of JP 8-166848 
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[Summary] 

A process for producing a polyoxyaXkylenemonoamine represented by general formula (l) 
RK)(CsH40)m(AO>QCsH6NH3, which comprises: (l) a step of C7&30Loethylation of compounds 
represented by general formula (2) RK)(C2H40)m(^0)iJ£ a step of hydrogenation of obtained 
cyanoethylated compounds (3) a step of purification of obtained hydrogenated compounds by ion 
exchange lesin. 
[EfiGBdl 

By keeping tiie rate of blockade of hydrosi^l group low, polyacrykmitrile is not formed as a byproduct 
and a high purity polyoxyalkylenemonoamine, which is purified easily and suitable for the field of 
biochemistry, can be obtained. . 

What is claimed is: 

1. A process for producing a polyosgrall^enemonoamine represented by general formula (1) 
R^(GsH40)m(AO)nCaH6NHs, which comprises folbwing (l) to (8) steps. (ElA represents hydrocarbon 
or acyl group having 1 to 24 carbon atoms, AO represents ozyalkylene group having 8 or 4 carbon 
atooLs, m and n each represents an average number of addition of an ocsyetiLylene group and the 
ox^/^lkylene group) m=l to 1000, n=0 to 1000 and m-Ha=l to 1000; {n/(m+n)}^0.5; when n is 1 or 
more, oxyethylene group and the oxyaJkylene group can be arranged in a random order or in 
blocka) 

(1) Qyanoethylation step of polyoxyalkylene compounds as a starting material represented by 
general formula 

RlO(C2H40)m(AO) JI (2) 

(R represents hydrocarbon or acyl group having 1 to 24 carbon atoms, AO represents os^alfc^Iene 
group having S or 4 carbon atoms, m and n each represents an average nimiber of addition of an 
oxyethylene group and the oxyalkylene group; m=l to 1000, n=0 to 100 and m+n=l to 1000; 
{n/(m+x0}^0.6; when n is 1 or more, os^thylene groiQ) and tlie oxyalkylene group can be arranged 
in a random order or in blocks. 

(2) Hydrogenation step of obtained pyanoethylated compounds. 

(8) Purification step of obtained hydorogentated compounds by ion-exchange resin. 

2. A process according to daiml, wherein, in the pyanoethylation step, 1 to 60% by wei^t aqueoxis 
solution of alkaline catalyst chosen £com potassium hydroxide, sodium hydroxide and lithium 
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hydzoxida is added to a reaction mixture, the amount of which becomes 0.001 to 2 % by weight, and 
the reaction is conducted under the condition Hiat the rate of blockade of hydroxyl group calculated 
from following equation (1) becomes 40 to 95%. 
Equation (l)] 

The rate of blockade(96) = (Hydraj^d value of liie compound before the reaction - remained hydroxyl 
value of the compound after the reaction)/(E]ydroxyI value of the compound before tiie reaction) X 
100(1) 

3. A process according to claim 2, wherein, in the hydrogenation step, Raney nickel catalyst is used 
and tiie reaction is conducted in tibe presence of ammonia. 

4. A process according to daim 1 or claim 8, wherein, after the hydrogenation step, catalyst is 
removed by filtration and in the purification etep^ strong add ion exchange resin is need. 

5. A process according to daim 1 or claim 4, wherein, in the process for producing 
poIyoi^aU^lenemonoamine, (l) in the cyanoethylation step by acrylonitrilei aoetonitrile iieed as 
reaction solvent is added in an amount of 100 to 600 % by wei^t of the compound represented by 
general formula Q£>, acrylonitzile is used 100 to 500% by mol of hydroxyl groiq> of the compound 
represented by general formula (2) and the reaction is conducted at 10 to 60*C m order to keep the 
rate of blockade calculated from eqnation (l) 40 to 95%. (2) Afiber the cyanoethylation step, the 
catalyst is removed by an absorbent of alkaline, then aoetonitrile used as solvent and acrylonitrile 
remained unreacted are removed at a decrea^d pressure. Raney nickel is used as a catalyst in tJie 
reduction step, and the reaction is conducted in tiie prftRftn«> nf flmmmiifl ^t. ^ 00 to ^OOT. (3)AfiBr 
the reduction step, the catalyst is removed by filtration, the compound represented by general 
formula (1) in the reaction mixture afber reduction is absorbed by strong add ion exchange resin, 
and the unreacted compound represented by general formula Gd is removed by washing with ion 
exchanged water. (4) After washing by ion*exchanged water, the compound represented by general 
formula (1) is released from ion exdiange resin by 1 to 29% ammonium solution. (6) Concentration 
of the solution contained compound represented by general formula (l) is conducted by removing 
ammonia and water at a decreased pressure or by lyophilization. 

[Field of the invention] 
[0001] 

The present invention relates to a process fior producing a lii eb purity polyos^alkylenemonoamine, 
which does not contain polyoxylalkylene used as a starting material and polyamine formed as a 
byproduct in tiie process. 

[E^r art of the invention] 
[0002] 

Some processes are known as synthesizing Amines horn derivatives of polyoo^alkylene having 
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hydroxyl group; Sudi as, 0 A process for produdng Amine by reacting Anuaonia and hydioxyl 
groups in tibe presence of hydrogen by using Raney nickel catalyst QP 86-204226). ®A process for 
producing Amines by reacting hydroxyl groups and compounds having cyano group such as 
acrylonitrile and obtaining amine by hydn^nation by using cobalt compounds as a catalyst (JP 
75-16021^. 

[Problems of the prior inventions] 

However, in tlie process 0, it is e^ntial to react Raney nickel catalyst which Antifm'na at least 
more than 2b% aluminum in the anhsrdrous condition at more than 200*0 so special reacting 
container is needed and this process has a defect that a minor reaction occurs such as decompositian 
of a starting material due to reacting at a high temperature. Process ® doesn't need special 
reacting container, but byproducts such as pol^amine are produced due to reacting excess 
acrsdonitrile in order to improve tiie rate of amination* 

[0004] 

Previously polyoxyalkyleneniLonoamine was used tot the fiber industry and resin additives, so the 
contamination such as an unreacted starting material and byproducts wasn't a serious obstacle. 
However recently, polyos^alkylenemonoamines are used for tiie drug delivery qrstem such as 
chemical modification of physioU^^ically active protein and Hposome, so a b-i gh pxuity 
polyoxyalkylenemonoamine, which contains little byproductei, is being required* In the process of 0 
and ® stated before, it was impossible to obtain a high purity po^^ralkylenenumoamine easily. 
The present invention has an object of providing a process for an easily producible high purity 
polyoxyalkylenemonoamine, which doesn't contaia unreacted raw nmter^ 

[Strategy for solving the problem^ 

When producing pdyoxyalkylenemonoamine, the inventors found and completed that a bi gli purity 
polyo^alkylenemonoamine can be obtained by keepii^ the rate of cyanoethylation of 
polyoxyalkylene compoxmds tow, controlhng polyacrylonitzile formed as a byproduct and purifying 
by ion exchange chromatography after hydrogenation. 

[0006] 

The present invention is a process for producing polyoi^alkylenemonoamine represented by general 
formula (l) RiO(C2H40)m(AO)nCaH6NH2, which comprises foltowing (1) to (8) steps; (Ri represents 
hydrocarbon or acyl group having 1 to 24 carbon atoms, AO represents oxyalkylene group having 3 
or 4 carbon atomei, m and n each represents an average number of addition of an axyethylene group 
and the oxyalkylene groiq?; m=l to 1000, n=0 to 1000 and m+n=l to 1000; W6n4i0}^0.6; when n is 
1 or more, oxyethylene group and the osyalkylane group can be arranged in a random order or in 
blocks^ (1) 
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Cyanation of polyoxyalkylene compounds represented by general formula C?) RiO(CSaH40)m(AO)nH 
(Ri represents hydrocarbon or acyl group having 1 to 24 carbon atoms, AO represents oxyalkylene 
group having 3 or 4 carbon atomo, m and n each represents an average niimber of addition of an 
oxyelhylene gro\^ and the oxyalkylene group; m=l to 1000, n=0 to 1000 and m+n=l to 1000; 
{ii/(m+n}}^0.6; when nis 1 or more, 03^1ene group and the osyalkylene group can be arranged in a 
random order or in blockeOCd hydrogenataon of obtained cyanoethylated compound and (3) 
purificatioh of obtained hydrogenated compoimd by ion exchange resin. Moreover, the present 
invention is distinctive in that in the cyanation process, 1 to 50% by weight aqueous solution of 
alkaline catalyst chosen fifom potassium hydroxide, eodixun oxide and Uthium hydroxide is added to 
a reaction mixture, the amoimt of which becomes 0.001 to 2 % by wei^t, and the reaction is xinder 
the condition that the rate of blockade of OH group calculated by following formula (1) becomes 40 
to 95%. 
Equation (D 

The rate of blockade(%) =<EIydrQ^l value of the compound before the reaction - remained bydroxyl 
value of the compound after the reaction)/CEtydrGi^l value of the compound befoxe the reactiou)x 
100(1) 

Moreover, Raney nickel catalyst is used for the hydrogenation step and the reaction is conducted in 
the presence of amTnonin , And after the process of hydrogenation, catalyst is removed by filtration 
and in the step of purifying, strong acid ion exchange resrn is used. 
[00071 

In the process for producing polyo^alkylenenionoamine, (1) in the cyanoethylation step by 
acr^nitrile, acetonitrile used as reaction solvent is added in an amount of 1(M) to 600 % by weight 
of compound represented by general foormula (2), acrytonitrile is used 100 to 500% by molar of 
hydrosyl group of the compound represented by general formulaCd and the reaction is conducted at 
10 to bOPC in order to keep the rate of blockade by equation (1) 40 to 95%. CO After tiie step of 
cyanoeihylation, catalyst is removed liy an absorbent of alkaline and acetonitrile used as a solvent 
and acrylonitrile tiiat is remained unreacted are removed at a decreased pressure. Raney nickel ie 
used as a catalyst in the reduction process, and tiie reaction is conducted in tiie presence of 
ammonia at 100 to 2(XfC. (3) After the reduction step, tiie catalyst is removed by filtration, the 
compound represented by general formula (1) in Ihe reaction mixture after reduction is absorbed by 
strong add ion exchange resin, and unreacted compound represented by general formula (2) ie 
removed by washing with ion-exchanged water. (4) Purification step after washing by ion 
exchanged*water, the compound represented by general formula (l) is released from ion exchange 
resin by 1 to 29% ammonium solution. (6) Concentration of the solution of compound represented 
by general formula (l) is conducted by removing anunonia and water at a decreased pressure or by 
lyophiUzation. 
[0008] 

General^, formation of polyacrylonitrile as a byproduct is unavoidable in the cyanoethylation step 
of polyoi^ral^lene having hydnmyl group. It is difficult to remove it completely before r^ucing by 
hy dr(^6n and it is also very difiScult to remove poly amine derive d from pdy acrybnitrile forme d as a 
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byproduct stated before firom polyoxyalkylenemozioainine after hydrogenation. It ie characteristic 
of this inveiLtioii to produce a h^ puritgr polyoxyalkylenemonoamiiie by keeping the rate of 
blockade represented by equation (1) 40 to 96%, controlling the reaction temperature at 10 to 6tfC, 
using acetonitrile as reaction solvent in order to control the amount of polyacrylonitrile and 
removing polyoxyalkylene having unreacted hydroxyl group eSdctively in the purification step by 
ion exchange chromatography which ion escchangod water and alkaline solution are used as 
developing solvent 
[0009] 

Starting materials used in tiie present invention are represented by general formula (2), 
represented hydrocarbon or acyl group having 1 to 24 carbon atoms. Examples of alkyl groiq)s 
represented by having 1 to 24 carbon atoms contain saturated or unsaturated and unbranched or 
branched hydrocarbon groups such as metiiyl group, etiiyl group, propyl group, isopropyl group, 
bulyl groiq>, isobulyl group, the tiiird butyl group, penlyl groiq), isopentyl group, he^l group, 
isoheputyl group, 2-ethylhexyl grotq), oclyl groiq>, ieononyl group, decyl groi^i, dodecyl groiqj, 
isotridec^l group, tetradecyl group, hexadecyl group, isohexadec^ gmup, octadecyl gtonp, isostearil 
grotqp, oieyl groii^, oclyldodecyl group, dococyl group, decyltetradecyl groiq), moreover, ac^l group 
derived ficom saturated or unsaturated and unbranched or branched fatty adds are included in the 
example, such as acetic add, propionic add, butyric add, isobutyric add caprylic add, 
2-ethylhexanoic add, isononyl add, decanoic add, lauric add, myristic add, palmitic add, 
ifiopalmitic add, stearic add, isostearic add, arachic add, behenic acid, palmitoleic add, oleic add, 
linpUc add, linolenic add, erudc add. 
[0010] 

AO in tiie general formula (2) represents o^^al^lene group having 3 or 4 carbon atoms. Examples 
of tins group indude oxypropylene group, oxybutylene group, oi^tetrametiiylene group. These 
oxyalkylene groups are formed by addition of alkylene oxide such as propylene oxide, 1,2-butliyIene 
oxide, tetsrahydrofuran. m and n each represents an average number of addition of an ethylene 
group andan oiQralkjdene group. The number of m is at least 1 in order to keep Gib affinity witii a 
living body, and when the number of m is more than 1000, it ie not preferable because the 
compounds become solid and tlte efSdency of the work becomes bad. Moreover, when the number 
of n is more than 1000, the viscosity is inycreased, so it becomes hard to produce. And the number 
of WCn+m)} ie limited less than 0.5. When the number of {n/(n+m)} exceeds 0.5, there is the 
possibility that the lipophilic property is enhanced, and the afOnity with a living body is decreased. 
Pre&rahly, the number of W(a+m)} is less than 0.8. 
[0011] 

In the cyanoethylation step of the starting material represented by general formula (2), alkaline 
catalyst chosen firom potassium hydroxide, sodium hydroxide and lithium hydroxide is used. The 
concentration of tlie catalyst is 1 to 60% by weight, preferably, 1 to 10% by wei^t When the 
concentration is less than 1% by weight, it is not preferable because water in the reaction mixture is 
increased and the reaction of water and acrylonitrile proceeds excesdvely, so the amount of 
byproduct is increased. And when the concentration of alkali is more than 60% by weight, it is not 
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preferable because alkali does not diesolve in water. The amoiint by weight of alkali need in tke 
addition to the reaction mixture is 0.001 to 2 % by weight;, preferably 0.6 to 1.6 % by weight When 
the amount is less than 0.001% by weight, the reaction does not proceed sufficiently. And ^en the 
amount is more than 2 %, water in the reaction mixture is increased so the amount of byproduct is 
increased* Acrylonitrile used in the pyanoelhylation step is 100 to 600K« preferably 260 to 460% 
by molar of the hydroxy 1 group of the starting material Moreover, the amount of acetonitrOe used 
as solvent is 100 to 600% by weight of the starting material When the amount is less than 100% 
by weighty it is not preferable because byproducts such as polyacrylonitrile are formed. And when 
the amount of acetonitrile is more than 600% by weight, it is not preferable because it takes a bt of 
time to remove the solvent. The reaction temperature of the cyanoethylation is 10 to 60*0. When 
the temperature is less than lO'C, it is not preferable because the speed of the reaction is decreased 
. and it takes a lot of time to react. And when the temperature is more than 60*C, it is not 
preferable because byproducts such as polyacrykmitnle are increased. The rate of blockade of the 
hydroogd group of the starting material is 46 to 96%, preferably 60 to 80%. When the rate is less 
than 46%, it is not preferable because the yield is decreased, and when the rate of blockade is more 
than 96%, it is not preferable because polyamine derived firom polyacrylonitrile formed as a 
byproduct is increased and cannot be removed by puri^jong. 
[0012] 

The reaction temperature of the hydrogenation process is 100 to 200'C. When the temperature is 
less than 100*C, the reaction does not proceed sufficiently and when the temperature is more than 
200*^ it is not preferable because secondary reactions such as decomposition of the starting 
material occur. The preferable temperature is 100 to 160*C. And in the step of hydrogenation, it is 
preferable to use Iq^drocarbon such as n-hexane and cydohexane, aromatic hydrocarbon euch as 
toluene and xylene as dilution solvent when it is needed in the point of physical property such as 
melting point and viscosity. 
[0013] 

Various kinds of structure can be used as an ion exchange resin as long as the resin is the type of 
base exchange resin because it is used to remove po^SQ^alkylene having hydroxyl group from 
polyo^alk^nemonoamine. Ion-exchanged water can be used to remove the compound 
represented by general brmula after absorption of the compound represented by general 
formulad), and alkaline solution such as ammonium solution, potassium hydbroxide and sodium 
hydroxide solution is used to release the compound represented by general farmulaCl) because 
stronger base than the product represented by general formula (1) is used to release from ion 
exchange resin. Ammomum solution is preferable taking the following concentration process into 
consideration. 
[0014] 

In the step of absorption and purification by ion exchange resin, ammonia or other alkali is used, 
and the concentration of the alkaline solution is not specified^ but the concentration is 1 to 60% 
weight, preferably 1 to 80%. Ammonia is the most preferable in the point of the foUowing 
concentration step, and the concentration of the solution is 1 to 29% by weight When it is less 
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than 1% by weight, it is not preferable becauee the amount of eluate is increased and tibie 
concentration process becomes crude. When it is more than 29% by weigjht» it is not prefisiable 
because it is di£5cult to obtain the solution and it needs to be treated at an increaeed pressure. 
The preferable concentration is 1 to lOK by weight. If the aohition of eodium hydroxide or 
potassium hydroxide or lithium hydroxide is used* it is preferable to remove the alkali by dialyzing 
as necessity requires. The treated eluate is concentrated at a decreased pressure at low 
temperature or by lyophilization and tiie product is obtained. The treated eluate stated before can 
be used in the form of the solution as necessity requires. 
[0015] 

In the step of pyanoethylation of the present invention, polyacrylonitrile formed as a byproduct ie 
controlled by keeping the rate of blockade of hydroxyl group 40 to 96%, and unreacted compoimde 
represented by general foormula (SD is removed by ion exchange chromatc^aphy. Therefore, t^ 
present invention is a process for producing a high purity polyoi^alkylenemonoamine easily 
without using special raw materials, reacting equ^ment and catalyst. 
[OOlGl 

The present invention ie described in more detail with reference to examples and comparative 

examples. 

[Example l] 

The compounds having the composition of the fetUowing preparing ingredients are placed in flask 

having four necks with reflux apparatus, a pipe which nitr(^n is blown into, a thermometer, a 

stirring, apparatus and a dropping funnel, and keeps the temperature at 80*0 under nitrogen 

atmofiphere with stirring. 

[Contiposition of preparing ingredients] 

CHsO<C2H40)113H lOOQg (about 0.2 moD 

Acetonitrile 2000g (200% by weight of the raw material) 

lOK eodium hydroxide solution 6g ( 0.6% by weight of the raw material) 

[0017] 

And then, 46g of acrybnitrile (0.86 mol, 425% by mol of hydro^l groups of the raw material) mixed 
previously with acetonitrile was placed in tiie dropping funnel and it was added dropwise at 80± 
S^C during 2 hours. After that the solution was kept at tbe same temperature during 2 houre and 
30g of an absorbent of alkali KW{^700(Kyowa chemical industry Go. Ltd.) was added, and after 
stirring at the same temperature during 80 minutes, the catalyst was removed by pressure 
filtration. Next, unreacted acrylonitzile and acetonitrile used as Bolvent were removed at a 
decreased pressure of 6 to SOmmHg at 120±5*C« while nitrogen gas was blown into the solution 
and 970g of cyanoethylated metboxypolyethyleneglycol was obtained. The hydroxyl value of the 
obtained cyanoethylated metho^g^lyethylene^ycol was 3.8 and the rate of the blockade of the 
hydroxyl group calculated from t^e hydroxyl value was 66.1%. The hydroxyl value was measured 
in accordance with the method of Japanese Industrial Standard E0070 (ld92). 
[00181 

The gel permeation chromatogram of methos^otyetiiyleneglyool used as a starting material and 
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cyaBoetihylated methoxypolyelliyldneglycol are Bhown in the figure 1 and figure 2 reepectively. It 
was confirmed Hiat polyacrylonitrile wae not formed as a byproduct from figuie 1 and 2; The 
conditums of the measurement of gel permeation chromatography were as follows^ 
Column: Shodex EF-801, KF'803, EF-804 
Developing solvent^ IbtrahydrofuranCFHF) 
. Column oven temperature: 40^3 
Sample concentration: 0.16(wM% 
Injected amount of a sample: lo ^ l 
Plow rate: l.Qml/min 
[0019] 

Next) obtained 404.2g of qranoel^lated methoxypolyethylene^ycol, 20Qg of toluene and 18g of 
Raney nickel catalyst Ni-6136PCBNGIAND DE MEERN B.V) were placed in the autoclave fat 
reducing by hydrogen. The temperature was kept at GCPC while stirring and the pressure was 
increased to TkgAmL^ by ammonium gaa And then, the temperature was controlled at 130± lO'Ci 
hydrogen gas was added slowly and the reduction by hydrogen was conducted while keeping the 
pressure 35±5kg/cm2« After decrease in pressure accompanied with proceedings of the reduction by 
hydn^n was considered to be finished, tiie material was kept during 2 hours at the same 
temperature, tiie reaction equipment was cooled to TO'C, and after that the apparatus was 
returned to atmospheric pressure by blowing and ammonium gas was removed by blowing nitrogen 
gas. And after remained catalyst was removed by filtration, acetonitrile used as solvent and 
unreacted acrylonitrile were removed at a decreased pressure under the condition of 120± 613, 6 to 
SQmmHg , and 367g of crude metimypolyethyleneglycohnonoamine was obtained. 
[0020] 

The total amine value of the obtained crude methoxypolyethylene^oolmonoamine was 7.1, the 
primary amine value was 7.1, the secondary and the tertiary amine value were 0, and purity of the 
crude methoxypolyethyleneglycohnonbamine calculated from the amine value was 63.6%. The 
amine value was measured in accordance with the following method: 
PThe measurement of total amine value] 

Tbtal amine value is mg of potassium hydroxide converted the amount of perchloric acid required 
for neutralization of Ig of sample by potentiometry using 1/lON perchloric-gladal acetic add 
reagent, crystal violet reagent and glacial acetic add reagent 
[The measurement of tertiary amine value] 

Tertiary amine value is mg of potassium hydroxide converted the amount of perchloric add required 
&r neutralization of Ig of sample by potentiometry using 1/lON perchloric-glacial acetic add 
reagent^ crystal violet reagent and mxture of gladal acetic add and acetic anhydride. 
FThe measurement of total of secondary and tertiary amine value] 

The total of secondary and tertiary amine value is mg of potassium hydroxide converted the amount 
of chroUc add required for neutralization of Ig of sample by potentiometry usiiig 1/lON hydrochloric 
add-ethanol reagent and bromcresol green reagent after salicylaldehyde was added to the sample 
and reaction with the primary amine was proceeded. 
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•• •• 

Criie measurement of eeocmdary amine value] 

Secondary amine value is calculated by subtracting the tertiary amine value firom tiie total of 

secondary and tertiary amine value* 

[The measurement of tiie primary amine value] 

Primary amine value is calculated by subtracting tiie total of secondary and tertiary amine value 
firom total amine value. 

Next^ liquid chromatogram of a crude metho3^olyethylGnegl]TOlmanoamine is shown in Hib 

figures. The condition of the liquid chromatogram ie as follows^ 

column: TSKgel SP-5PWCrOHSO Co. ltd) 

developing solvent: a 2mM phosphate buffer solution (pH 7,4) 

column oven temperature^ SO'C 

sample concentration: 0.6(wAr)% 

injected amount of a sample: 20 M 1 

flow rate: 0.5ml/min 

[0021] 

The column was filled with lOOg of liie type of basic ion*exchange resin treated which was 
regenerated by established method, IQg of a crude methoxypolyetliyleneglycohnonoamine was 
dissolved into 9(^of ion exchanged water, and it was flowed to the column at a speed of O.&nlAnin. 
When the surface of the column became the same level of a border of the filled resin, 11 of ion- 
exchanged water was flowed at a speed of 3.3ml/min, snd then, 0.51 of 6% ammonium solution was 
flowed at a speed of 0.8ml/min, and 65Qml of tiieeluate was obtained. Next, ^of anolgective high 
purity methoxypofyethyleneglyoQbnonoamine was obtained by lypphilizing the. obtained eluate. 
The total amine value of obtained methoxypofyethyleneg^cohnonoamine was 10.9, tlie primary 
amine value was 10.9, the secondary and tertiary amine values were 0. The purity of the 
methoa^olyetfaylen^ycohnonoamine calculated from the amine value was 97.6%. A liquid 
chromatogram of the obtained methoxypolyetiiyleneglycohnonoamine is shown in 1}ie figure 4. It 
is confirmed firom tJie figure 4 tiiat a purity c{ the obtained methosgnpolj^l^lGii^lycolmonoamine 
is high* The fidlowing equation was need for converting the amine value into purity. 
Purity(%)=(A/B)X 100 (S£> 
There, A and B indicate as follows 
A: the measure primary amine value 

B: theoretical primary amine value calculated firom a startii^ material 

PdyoxyalMene compounds used as starting materials are shown in the Tbblel and obtained 
polyo^gralkylenemonoamine are shown in t^ie Table2. 
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Table 1 



Examples or comparative examples 




Compounds used for examples or comparative 
Examples 




1 


CIbO(CsH«0)ii8H 




2 


CisHseOCCsHiOsoH 




3 


CHuO (CaHiOaaH 


Examples 


4 


CHaO (CaHeOnH 




6 


CH8COO<CaEl40)iuH 




6 


Ci7lIaaCOO(Cs[l40)8(H 




7 


CH8COO(CsH«0)8dH 




1 


CH80(CsH40)u8H 


Comparative examples . 


2 


CH80(CaH40)uaH 




8 


CH80(C8El40)ii8H 
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Table 2 



Ebcamplds 


and 


RaactiDxi solvent 


Amount of 


The 


Results of 


Purity of 


Purity of 


Yield 


oomparative 








aoTTdonitrile 


Modcade of 


QPC 


Grade 


products 


(%) 


examplas 






Aaioxm% 
(90 




hydiozyl 




products 
(90 


(6) 






1 


Aorylo' 
nitnle 


200 


425 


66.1 


No 

accessory 
ingredients 


69.5 


97.6 


66.1 


Examples 


2 


Ditto 


200 


425 


82.7 


Ditto 


80.6 


88,7 


80.2 




8 


Ditto 


200 


425 


91.1 


Ditto 


86.1 


99.1 


87.0 




4 


Ditto 


200 


425 


62.1 


Ditto 


61.8 


98.2 


48.5 




5 


Ditto 


200 


425 


69.5 


Ditto 


67.2 


95.8 


60.1 




6 


Ditto 


200 


425 


72.8 


Ditto 


70.8 


97.2 


65.8 




7 


Ditto 


200 


800 


60.8 


Ditto 


68.9 


98.1 


55.2 


Oompara* 


1 


Ibluen 


200 


425 


18.5 


Ditto 


4.8 


68.5 


4.0 


txve 
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Examples 


2 


Aceto- 
nitrile 


200 


850 


98.5 


Containing 

aocesaoiy 

ingrediBnts 


106.6 


116.6 


91.6 . 




8 


Ditto 


50 


425 


88.8 


Ditto 


109.2 


110.5 


85,6 



[00241 

The result of GPC represents the gel permeation chromatogram and tlie indications are as follows: 
No accessory ingredients: There are no accessory ingiedients other than the main ingredient 
Containing accessory ingredients: There are some accessory ingredients other than tiie main 
ingredient 

The purity of crude and purified products is calculated firom the equation (Z) stated before which is 

converted the amdne value. 

[00251 

By the same method as the example 1, polyo^alkylenemonoaminee tihat are equivalent to the 
compounds represented by general formula ® were obtained. The results are shown in tiie 
Table2. 
[0026] 

By the same method as example 1, the reaction was conducted by using compounds represented by 
general formula Cz), In this time, the reaction solvent was converted to toluene from acetonitrile in 
the pyanoethylation process. The results are shown in the Table 2. 
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[00271 

By using the compoiuidfi reproBented general £9rmula(2), and converting tiiie amount of droppixig 
of adylonitrile into 90g in tbe cyanoethylation process, pyanoetibylated methoi^^pdlyethyleneglycol 
which the rate of the blockade is 98.6% was obtained. The results are shown in the table2. 
[0028] 

The reaction was conducted with the same method as the example 1 except that &00g of acetonitnle 
instead of 2000g before preparing acrylonitnle in the cyanoethylation process of example 1 is used. 
[0029] 

It is confirmed from the above mentioned examples and comparative examples that a high purity 
polyo^alkylenemonoamine can be obtained by the producing process of the present invention. 
[0030] 

Figurel shows the gel permeation chromatogram of a methoxypolyethyleneglycol use as a starting 
material of examplel. 

Figure2 shows the gel permeation chromatogram of a cyanoethylated methoxypolyethylen^lycol of 
examplel. 

Figures shows the liquid chromatogram of a crude metho^q^polyethylene^iycolmonoamine of 
example 1. 

Figure4 shows the liquid chromatogram of a melhoxypolyethyleneglycalmonoamiae of example 1. 
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